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PREFACE

This report is prepared under guidance contained in the Recommended Guide-
lines for Safety Inspection of Dams, for Phase I Investigations. Copies
of these guidelines may be obtained from the Office of Chief of Engineers,
Washington, D.C. 20314. The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards to human life or
property. The assessment of the general condition of the dam is based
upon available data and visual inspections. Detailed investigation, and
analyses involving topographic mapping, subsurface investigations, test-
ing, and detailed computational evaluations are beyond the scope of a
Phase I Investigation; however, the investigation is intended to identify
any need for such studies.

In reviewing this report, it should be realized that the reported condi-
tion of the dam is based on observations of field conditions at the time
of inspection along with data available to the inspection team. In cases
where the reservoir was lowered or drained prior to inspection, such ac-
tion, while improving the stability and safety of the dam, removes the
normal load on the structure and may obscure certain conditions which
might otherwise be detectable if inspected under the normal operating en-
vironment of the structure.

It is important to note that the condition of a dam depends on numerous
and constantly changing internal and external conditions, and is evolu-
tionary in nature. It would be incorrect to assume that the present con-
dition of the dam will continue to represent the condition of the dam at
some point in the future. Only through frequent inspections can unsafe
conditions be detected and only through continued care and maintenance can
these conditions be prevented or corrected.

Phase I inspections are not intended to provide detailed hydrologic and
hydraulic analyses. In accordance with the established Guidelines, the
Spillway Test flood is based on the estimated "Probable Maximum Flood" for
the region (greatest reasonably possible storm runoff), or fractions
thereof. Because of the magnitude and rarity of such a storm event, a
finding that a spillway will not pass the test flood should not be inter-
preted as necessarily posing a highly inadequate condition. The test
flood provides a measure of relative spillway capacity and serves as an
aide in determining the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, its general condition and the
downstream damage potential. Aocesai For
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PHASE I REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam St. James Lake Dam NY779

State Located New York
County Located St. Lawrence
Stream Pleasant Creek
Date of Inspection May 2, 1979

ASSESSMENT OF
GENERAL CONDITIONS

St. James Lake Dam, a small, low hazard dam, is an earthen dam constructed in
approximately 1923. It is located just north of the Ft. Drum cantonment area.
No plans exist for the dam, however, field surveys were taken as part of this
inspection. A significant feature of the dam is that it has no emergency
spillway outflow occurs. Only through a service spillway consisting of twin
42 inch pipes. The drainage area is 5.14 square miles.

The spillway capacity of 400 cfs is only 3 percent of the Probable Maximum
Flood (PMF) which was computed to be 13,670 cfs. The 1/2 PMF is 7,046 cfs.
Therefore, the dam cannot pass the 1/2 PMF without being overtopped. The
downstream hazard is a lightly traveled road that travels northerly from the
cantonment area.

I. The discharge capacity of the spillway is inadequate for all flows in
excess of 3 percent of the PMF (spillway capacity = 400 cfs). The
spillway is not considered seriously inadequate based on the Corps of
Engineers' screening criteria since the hydrologic/hydraulic analysis
indicates that failure of the dam would not pose a high hazard to
loss of life from large flows downstream from the dam. However, con-
sideration should be given to provide an emergency spillway adequate
to pass 1/2 of the PMF without damage to the structure. This may be
accomplished by the construction of an emergency spillway on the
undisturbed bank of the impoundment.

2. The deteriorated apron of the existing service spillway should be
repaired immediately.

3. Investigations should be completed within one year to determine the
source of seepage noted near the wing wall of the existing spillway.

4. The structural stability of the dam should be evaluated within one
year. This evaluation should be based on the data collected in a
soils investigation program on the embankment section of the dam.
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5. An adequate warning system should be developed ii;iediately to be used
in the event of the potential failure or flooding.

6. Within one year, the trees and brush should be removed from both the
upstream and downstream face of the embankment section. The upstream
face should be protected from erosion by wave action by the placement
of riprap at the waterline of the impoundment.

7. Within two years, some means should be provided -or draining of the
imnpo,.'-rdment for inspection and/or :iaintenance procedures.

Dale Engineering Compdny.

John B. Stetson, President

Approved B~y:A Col. Clark H. Benn
Date: New York District Engineer
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Overview of front of dam showing service spillway.
Dam does not have an emergency spillway or weir type
spillway.
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1 . Close-up of inlet stlruItturc Of service spillway.
Spillway can be seecn on t it vall.

2. View Of upstream reservo'ir.
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3. Large tree growth, on upstream face of dam.

4. View of earthen road across top of dam. Ratio of
width of dam to height of dam quite large.
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5. Downstream face of dam contains significant large
tree growth.

6. Downstream view of service spillway pipes. Discharge
channel lined with concrete with large cavity in
concrete at toe of embankment and natural channel.
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PHASE I INSPECTION REPORT

NATIONAL DAM SAFETY PROGRAM
NAME OF DAM - ST. JAMES LAKE ID# - NY799

SECTION 1 - PROJECT INFORMATION

1.1 GENERAL

a. Authority

Authority for this report is provided by the National Dam Inspection
Act, Public Law 92-367 of 1972. It has been prepared in accordance

with a contract for professional services between Dale Engineering
Company and Department of the Army, New York District, Corps of Engi-
neers.

b. Purpose of Inspection

The purpose of this inspection is to evaluate the structural and hy-
draulic condition of the St. James Lake Dam and appurtenant struc-
tures, owned by the United States Government, Fort Drum Military Re-
servation, and to determine if the dam constitutes a hazard to humanlife or property and to transmit findings to the New York District,
Corps of Engineers.

This Phase I inspection report does not relieve an Owner or Opera-
tor of a dam of the legal duties, obligations or liabilities asso-
ciated with the ownership or operation of the dam. In addition, due
to the limited scope of services for these Phase I investigations,
the investigators had to rely upon the data furnished to them.
Therefore, this investigation is limited to visual inspection, review
of data prepared by others, and simplified hydrologic, hydraulic and
structural stability evaluations where appropriate. The investiga-
tors do not assume responsibility for defects or deficiencies in the
dam or in the data provided.

1.2 DESCRIPTION OF PROJECT

a. Description of Dam and Appurtenances

The St. James Lake Dam is an earth fill embankment approximately 200
feet long with an irregular top width of approximately 20 feet. The
height of the structure is approximately 20 feet. The dam is tra-
versed by a dirt road that forms a part of military reservation road
network.

The upstream face of the dam slopes gradually at a slope of 1 verti-
cal to 4 horizontal into the impoundment. The downstream slope va-
ries and in some areas the downstream slope is supported by a masonry
wall.



Just to the east of the outlet channel at the toe of the downstream
slope exists the remains of an old mill building. The flow from the
reservoir is conducted across an 8-1/2 foot wide spillway structure
which discharges through two 42 inch iron pipes to a concrete and
masonry apron on the downstream slope of the dam. The concrete apron
at the outlet of the 42 inch pipes was badly deteriorated near the
toe of the slope. The receiving stream is overgrown with brush but
there is no evidence of recent erosion in the channel.

The impoundment formed by the St. James Lake Dam is used for recrea-
tional purposes. There is no facility for draining the impoundment
and no emergency spillway provided.

b. Location

St. James Lake Dam is located in tne Town of LeRay, Jefferson County,
New York. The facility is also located on the Fort Drum Military
Reservation.

c. Size Classification

The maximum height of the dam is approximately 20 feet, the storage
volume of the dam is approximately 105 acre feet. Therefore the dam
is in the Small Size Category as defined by The Recommended Guide-
lines for Safety Inspection of Dams.

d. Hazard Classification

The receiving stream from the impoundment flows through an undeve-
loped section of Fort Drum. Approximately 1-500 feet downstream from
the dam the receiving stream crosses one of the main roads serving
the military post. This road is not heavily traveled, therefore, the
dam is in the Low Hazard Category as defined by The Recommended
Guidelines for Safety Inspection of Dams.

e. Ownership

The dam is owned by the United States Army.

f. Purpose of the Dam

The dam presently impounds a reservoir which is used for recreational
purposes for the Fort Drum Military Reservation.

g. Design and Construction History

Documents collected from the New York State Department of Environmen-
tal Conservation indicate an application for construction of the dam
was made in January 1923. There is no evidence as to when the dam
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was constructed. The description of the dam in the permit applica-
tion does not conform to the configuration found in the field. There
is no information available as to the date of the construction of the
present facility or of any of the details of construction.

h. Normal Operational Procedures

There are no formal operating procedures for the facility. The road
across the dam is a part of a lightly traveled ,etwork of military
roads in the area. The impoundment is used for recreational purposes
and normal surveillance would be provided through the use of this
facility.

1.3 PERTINENT DATA

a. Drainage Area

The drainage area of the St. James Lake Dam is 5.137 square miles.

b. Discharge at Dam Site

No discharge records are available for this site.

Computed discharges: (Through twin 42 inch pipes, no emergency
spillway)

Ungated spillway, top of dam 400 cfs
PMF 13,760 cfs
1/2 PMF 7,046 cfs

Draw down, (Through Service Spillway Only) 400 cfs

c. Elevation (Assumed Datum)
Note: There is no U.S.G.S. control in

the area. Elevations were measured
in local datum and approximate U.S.G.S.
elevations are given in parenthesis.

Top of dam 102.6 (517.0)
Maximum pool - PMF (525.16)

1/2 PMF (522.08)
Spillway crest 95.5 (511+)
Stream bed at centerline of dam (4947)

d. Reservoir

Length of maximum pool (PMF) 5000 FT (1/2 PMF)
Length of normal pool 2500 FT

e. Storage

Top of dam 288+Acre Feet
P4F 438-Acre Feet
1/2 PMF 381 Acre Feet
Normal pool 179 Acre Feet

3
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f. Reservoir Area

Spillway pool 18.37+Acre

g. Dam

Type - Earth fill
Length - Approximately 200 feet
Height - 20 feet
Freeboard between normal reservoir and top of dam - 4 feet
Top width - Irregular 20+ feet
Side slopes - Upstream 1 vertical/4 horizontal

Downstream varies
Zoning - Unknown
Impervious Core - Unknown
Grout Curtain - Unknown

h. Spillway

Type - Weir - service spillway, no emergency spillway.
Length - 8.5 feet weir discharges through twin 42 inch iron pipes.
Crest Elevation - Datum - 98.26 (509.26).
Gates - Stop planks in service spillway.
U/S Channel - Natural.
D/S Channel - Natural stream channel.

i. Regulating Outlets

Regulation of water level through use of stop planks in service
spillway. Three feet of stop planks in place at time of inspection.

4
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SECTION 2 - ENGINEERING DATA

2.1 DESIGN

There is no information available regarding the design of this
facility.

2.2 CONSTRUCTION

No information is available regarding the construction of this
facility.

2.3 OPERATION

See Section 4.
2.4 EVALUATION

Although there is no engineering data or construction information
available for this facility, the fact that the impoundment is in the
Small Size classification and Low Hazard classification allows
evaluation of this facility for the Phase I investigation.

5



SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS

a. General

The St. James Lake Dam was inspected on May 2, 1979. The dam pre-
sently functions to provide a recreational facility for the Fort Drum
Military Reservation.

b. Dam

The dam and spillway are shown in the Sketches prepared by Dale En-
gineering Company in Figure 3. The date of the construction of the
dam is not known, nor are the materials of construction. The dam is
apparently constructed of earth fill. The embankment is poorly main-
tained and large trees have grown on both the upstream and downstream
slopes of the dam. Some trees had been cut on the downstream slope
and the cuttings were left on the face of the dam. A masonry wall
located just to the west of the downstream outlet is in deteriorated
condition as is the apron on the principal spillway. Some seepage

was noted just to the east of the principal spillway. Substantial
flow was observed under the east wing wall of the outlet structure.
No bank protection is provided on the upstream face of the dam.

c. Spillway

The control spillway was operating at a head of approximately 3 in-
ches at the time of the inspection. Stop planks were in place in
the outlet structure to an elevation of 2 feet 9 inches above the
spillway level.

d. Appurtenant Structures

There are no structures appurtenant to this dam. No provisions are
made for draining of the dam except for the removal of stop planks in
the control spillway.

e. Reservoir Area

The reservoir area is generally forested and does not contribute sig-
nificant amounts of sediment into the impoundment. There are no ar-
eas where bank instability was noted around the impoundment.

f. Downstream Channel

The area downstream from the dam is on a flat gradient. No recent
erosion was noted in the receiving stream.

6
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3.2 EVALUATION

Visual inspection reveals that there is moderate to severe deteriora-
tion in the principal spillway apron which forms a portion of the
downstream slope of the embankment dam. There is also some seepage
located near the wing wall which forms the downstream apron channel.
Both the upstream slopes of the earth embankment and the downstream
slopes are heavily overgrown with trees and brush. Large diameter
willow trees are located along the waterline of t".2 impoundment along
the upstream slope. There were no signs of cracKing or structural
instability in either the top of the bank or the downstream slopes.
A masonry wall which supports a portion of the roadway across the dam
is in a deteriorated condition, however, this masonry wall does not
appear to contribute to the structural competency of the facility.
The dam in general is poorly maintained and there is no program of
periodic inspection of the facility.

7
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SECTION 4 - OPERATIONAL PROCEDURES

4.1 PROCEDURES

The operation of the stop planks in the control spillway was not ob-
served by the Inspection Team. Inquiry with the facility engineer at
the Fort Drum Military Reservation indicates that no program of
operation is in effect at the facility.

4.2 MAINTENANCE OF THE DAM

The dam is maintained by the facilities engineer at the Fort Drum
Military Reservation.

8



SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 DRAINAGE BASIN CHARACTERISTICS

The St. James Lake Dam is located on Pleasant Creek approximately 1
mile north of the Ft. Drum cantonment area. The drainage area at the
dam is 5.14 square miles. The topography consists of mildly sloped
terrain with runoff partially originating in the cantonment area.

5.2 ANALYSIS CRITERIA

T1:e purpose of this investigation is to evaluate the dam and spillway
with respect to their flood control potential and adequacy. This has

been assessed through the evaluation of the Probable Maximum Flood
(PMF) for the watershed and the subsequent routing of the flood
through the reservoir and the dam's spillway system. The PMF event
is that hypothetical flow induced by the most critical combination of
precipitation, minimum infiltration loss and concentration runoff of
a specific location that is considered reasonably possible for a par-
ticular drainage area. Since this dam is in the Small Dam Category
and is a Low Hazard, the guidelines criteria (Ref. 1) require that
the dam be capable of passing one-half the Probable Maximum Flood.

The hydrologic analysis was performed using the unit hydrograph meth-
od to develop the flood hydrograph. Due to the limited scope of this
Phase I investigation, certain assumptions, based on experience were
used in this analysis and in the determination of the dam's spillway
capacity to pass the PMF. In the event that the dam could not pass
the 1/2 Probable Maximum Flood without overtopping, an additional
analysis is to be performed on potential dam failure providing the
dam was classified a high hazard. This process is done with the
concept, that if the dam is unable to satisfy this criteria, further
refined hydrologic investigations would be required.

Since the St. James Lake Dam is a Low Hazard Classification and not a
High Hazard Classification, hydrologic dam break analysis has not
been provided.

The U.S. Army Corps of Engineers, Hydrologic Engineering Center's
Computer Program HEC-l DB using the Modified Pulls Method of flood
routing was used to evaluate the dam, spillway capacity, and down-
stream hazard.

The unit hydrographs were defined by Clark Coefficients, Tc and R.
The Probable Maximum Precipitation (PMP) was 18.5 inches, Hydromete-
orological Report (HMR #33) for a 24 hour duration, 200 square mile
basin. Base flow for the basin was assumed to be 2 cubic feet per
second per square mile, while loss rates were set at 1.0 inches ini-
tial abstraction and 0.1 inches/hour continuous loss rate. The loss
rate function yielded 17.37 inches of runoff from 21.02 inches

9



precipitation. The PMF inflow hydrograph was determined by applying
the PMP to the unit hydrographs and runoff and routing to the dam
sites (Figure 4). The Probable Maximum Flood at the dam was 13,760
cfs, while the 1/2 Probable Maximum Flood was 7,046 cfs. The com-
puted values are considered on average to be on the high side but are
considered to be well with the screening criteria.

5.3 SPILLWAY CAPACITY

The dam contains only a service spillway consisting of two 42 inch
iron pipes. No emergency spillway exists. The invert of the pipes
are 7 feet below the top of the dam.

It is estimated that the spillway could discharge 400 cfs with the
pool elevation at the top of the dam.

Spillway Depth of
Discharge Capacity Flow Over Dam

PMF 13,760 3% 8.16 ft.

1/2 PMF 7,046 6% 5.08 ft.

5.4 RESERVOIR CAPACITY

The reservoir capacity is given below.

Top of Dam 288 Acre Feet
Crest of Spillway 179 Acre Feet

The storage capacity curve is shown in Appendix C.

5.5 FLOODS OF RECORD

There is no information on water levels at the dam site.

5.6 OVERTOPPING POTENTIAL

The HECl-DB analysis indicates that the dam will be overtopped as
follows:

OVERTOPPING IN FEET

PMF 8.16
1/2 PMF 5.08

The downstream hazard is a lightly traveled road heading north out of

the cantonment area. Should dam failure occur, this road would be
overtopped to approximately the same depth of the dam overtopping.

10



5.7 EVALUATION

The limited spillway capacity and lack of an emergency spillway will
result in overtopping of the dam for an event of less than the 1/2
Probable Maximum event. Therefore, the spillway is an inadequate
spillway system on a Low Hazard Classification dam (for all flows
beyond 6% of the Probable Maximum Flood).

II
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SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations

Visual inspection of the earthen dam indicates no evidence of a past
stability failure, and no significant embankment cracking, sloughing
or erosion was noted. A laid-up stone retaining wall utilized to
form an upper part of the structure's downstream side (to support a
widened roadway surface across the top of the dam) shows some evi-
dence of settlement not seriously related to the embankment behavior.
rhe section of concrete and masonry spillway extending through the
dam appears structurally sound, but the masonry and concrete compris-
ing the walls and apron of the downstream outlet area are deterio-
rating along with some washout. Seepage/leakage from the spillway
outlet/embankment occurs at this location.

Tall trees exist at various locations on the downstream face and also
the upstream face of the embankment. Brush, fallen trees and debris
cover the embankment's downstream slope and downstream channel area.

A thin concrete facing applied to the stone retaining wall provided
as suppport for the widened roadway passing over the dam is cracked
and loosening at locations because of tree root penetration and frost
and settlement affects. This concrete facing has no apparent rela-
tionship to the embankment stability, although it has probably as-
sisted in keeping stone in place.

Almost the entire upstream face of the embankment is submerged when
the reservoir is at spillway level. At the time of the field inspec-
tion, this upstream face was submerged and not visible for evalua-
tion.

b. Geology and Seismic Stability

The St. James Lake area is located in the St. Lawrence Valley Lowland
which is part of the eastern lake section of the Central Lowland
Province. It is north of the Tug Hill Plateau and at the western
edge of the Adirondack foothills.

The January 5, 1973 State Report indicates the dam was sited on clay
and gravel and both the right and left banks are in clay. The Janu-
ary 31, 1923 State Engineer Report indicates the spillway to be on
hardpan and gravel. The clay is a calcareous rich clay and is con-
sidered to be d glacial rock floor. This clay is subject to leaching
and may be the reason for the suspected under or through-the-dam
flow.

Bedrock beneath the clay in the area belongs to the Pamelia For-
mation, the basal unit of the Black River Group (Middle Ordovician).
The Pamelia is a calcitic dolostone which has an average silica

12
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content of about 13 percent. Sand content increases toward the base
of the unit.

Cushing (1910, p. 133-134) mentions underground flow through lime-
stone channels in the area. He also refers to roof cave in of these
channels as being common. Cushing (1910, p. 143-144) also indicates
that drainage of the large sand plain located to the south of St.
James Lake and north of the Black River is northward into the Indian
River.

Dip of bedrock in the area is 10 to 20 southwestward. The closest
known fault to the dam is approximately 10 miles to the southeast.
The arcuate shaped fault line trends northeast. A linear feature 3
miles north-northeast of the dam site and having an east-west trend
and which might represent a fracture is shown on the 1977 Preliminary
Brittle Structures Map of New York.

Between 1932 and 1963, five minor earthquakes were recorded 8 to 10
miles southwest of the dam site. None were of an intensity greater
than III (modified Mercalli Scale). One earthquake of intensity VI
was recorded 26 miles southeast of the dam in 1853. Though the area
is located in Zone 3 of the Seismic Probability Map, it would more
properly be designated Zone 2.

c. Data Review and Stability Evaluation

Records made available provide little indication about the materials
of construction and actual method of placement. Though the existing
structure is primarily earthen, correspondence from 1923 dealing with
the then proposed construction for this dam indicate plans for a con-
crete spillway structure which apparently would constitute the entire
dam. Presumably, the dam was widened and lengthened, and also raised
a few feet in height, since the 1923 construction to reach the pre-
sent dimensions.

The embankment section of the dam appears to be in good condition
structurally. Repair of the concrete and masonry spillway's deterio-
rated downstream section, along with provisions to determine the
course of and reduce on-going seepage at this general location, need
be accomplished to prevent progressive deterioration and the relateddetrimental affect on the embankment's structural stability.

Corrective undertakings should include the cutting of trees on up-
stream and downstrem slopes to eliminate the hazard of embankment
damage where storms cause trees to uproot. Maintenance should extend
to periodic removal of debris from the spillway area to reduce the
danger that this outlet, of limited area, will become stopped.

The freeboard distance between the spillway level and the road sur-
face along the top of the embankment is from one to two feet. Vege-
tation along the upstream freeboard would reduce erosion caused by
normal wave action.

13



The dam and lake site lies in a Zone 3 Designation on the Seismic

Probability Map although current recommendations revise the area to a
Zone 2 Designation. Recent publications on the performance of earth
dams during earthquakes implies that rolled earth embankments which
include plastic, cohesive soils and are located on firm foundations
(presumed for this structure) retain stability when subject to moder-
ate earthquake forces. Affects of repeated shocks are not well es-tablished, however.

i

14



SECTION 7- ASSESSMENT/REMEDIAL MEASURES

7.1 DAM ASSESSMENT

a. Safety

This dam does not appear to present an immediate danger to life or
property, however, the condition of the apron of the spillway and the
seepage located at the wing wall of the spillway channel may increase
with time and reduce the stability of this structire.

b. Adequacy of Information

The information available is inadequate for complete analysis of the
dam. No information was available on the construction of the present
facility. The only data collected regarding the design of the struc-
ture was that for a concrete dam presumably located at the present
site.

c. Spillway Capacity

The existing spillway system has an outflow capacity of approximately
400 cfs. The 1/2 Probable Maximum Flood routed through the impound-
ment will produce a discharge of 7,046 cfs and will overtop the dam
by approximately 5 feet. The capacity of the spillway is approxi-
mately 3 percent of the Probable Maximum Flood.

d. Stability

Since there is no information regarding the design or the construc-
tion of the existing facility, the determination of the stability of
the structure can be assessed only on the basis of visual observation
of the existing structure. There were no apparent structural defects
that would affect the safety of the embankment.

7.2 RECOMMENDATIONS

a. The discharge capacity of the spillway is inadequate for all flows in
excess of 3 percent of the PMF (spillway capacity = 400 cfs). The
spillway is not considered seriously inadequate based on the Corps of
Engineers' screening criteria since the hydrologic/hydraulic analysis
indicates that failure of the dam would not pose a high hazard to
loss of life from large flows downstream from the dam. However, con-
sideration should be given to provide an emergency spillway adequate
to pass 1/2 of the PMF without damage to the structure. This may be
accomplished by the construction of an emergency spillway on the
undisturbed bank of the impoundment.

b. The deteriorated apron of the existing service spillway should be
repaired immediately.

c. Investigations should be undertaken to determine the source of seep-
age noted near the wing wall of the existing spillway.

15



1
d. The structural stability of the dam should be evaluated. This evalu-

ation should be based on the data collected in a soils investigation
program on the embankment section of the dam.

e. An adequate warning system should be developed to be used in the
event of potential failure or flooding.

f. The trees and brush should be removed from both the upstream and
downstream face of the embankment section. The unstream face should

be protected from erosion by wave action by the placement of riprap
at the waterline of the impoundment.

g. A means should be provided for draining of the impoundment for
inspection and/or maintenance procedures.

16
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CHECK LIST
HYDROLOGIC &HYDRAULIC

ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS:5.3sqaeil.

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY):51.

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): __________

ELEVATION MAXIMUM DESIGN POOL: ____________________

ELEVATION TOP DAM: 517.0

CREST: only spillway in a service spillway. No overflow
J emergency spillway.

a. Elevation 4inhpp511.0

b. Type Weir drop inlet into twin 42ic ies.

C. Width ----________________________
d. Length_____________________________
e. Location Spillover center of dam
f. Number and Type of Gates None

OUTLET WORKS: None

a. Type ----___ _ _ _ __ _ _ _ _ __ _ _ _ __ _ _ _ _

b. Location ----______________________
c. Entrance Inverts ----____________________

d. Exit Inverts ----_____________________

e. Emergency Draindown Facilities _____________

HYDROMETEOROLOG ICAL GATES:

a. Type ----___ _ _ _ __ _ _ _ _ __ _ _ _ __ _ _ _ _

b. Location ----___ _ _ _ __ _ _ _ _ __ _ _ _ __ _ _ _ _

C. Records ----___ _ _ _ _ __ _ _ _ __ _ _ _ _ __ _ _ _ _

MAXIMUM NON-DAMAGING DISCHARGE: ----________________
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NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION
DAM INSPECTION REPORT ,
(By Visual Inspection) U4- Cc Df e

Date
Dam Number River Basin Town County Hazard Class* & InspectorA_. LC-

Type of Construction Use

Q Earth w/concrete spillway Q Water Supply

Earth w/drop inlet pipe Q Power

0 Earth w/stone or riprap spillway Recreation

u Concrete 5 Fish and Wildlife

Stone 5 Farm Pond

Q Timber ] No Apparent Use-Abandoned

Estimated Impoundment Size Estimated Height of Dam above Streambed

1-5 acres Under 10 feet

0 5-10 acres E 10-25 feet

0 Over 10 acres Over 25 feet

Condition of Spillway

Service satisfactory 5 nuxciliay satisfactory

In need of repair or maintenance 5 In need of repair or maintenance

Explain:

Condition of Non-Overflow Section

[ Satisfactory

5 In need of repair or maintenance Explain: __

Condition of Mechanical Equipment

o Satisfactory rlor .

In need of repair or maintenance Explain:

Evaluation (From Visual Inspection)

No defects observed beyond normal maintenance

Repairs required beyond normal maintenance

*Explain Hazard Class, if Necessary

eL _ . 1AI17/," --

* ~ As



r7 :... p.=.. . ............. '-VR::MNILC%?'VT3

EN-, ,\'LN4_1EZAL C.:\V~~

Date
Courty Ha-ard Class* & Inspector

I AL -.4Use

Water Supply

Power

Recreation
". Fish and Wildlife

El Farm Pond

5 Timber 5 No Apparent Use-Abandoned

Estimated Impoundment Size Estimated Height of Dam above Streambed

1-5 acres Under 10 feet

5-10 acres 5 10-25 feet

5 Over 10 acres 5 Over 25 feet

Condition of Spillway

Service satisfactory El /5O:iery satisfactory

57 In need of repair or maintenance 5 In need of repair or maintenance

Explain:

Condition of Non-Overflow Section

Satisfactory

5 In need of repair or maintenance Explain:

Condition of Mechanical Equipment

C] Satisfactory 0 --

Q In need of repair or maintenance Explain:

Evaluation (From Visviil Tn.nectior)

No defects observed beyond normal maintenance

5 Repairs required beyond normal maintenance

*Explain Hazard Class, if Necessary

•, R-t



'STATE OF NEW YORK

DEPARTMENT OF

ALBANY

Recive. ~ ' .J2~'JDam No...2.4-4 6 .. Waterhe
............ ...... .... ..................... ..... i......

Disposition .____.. _.. . ........................................ . Se al N o .......... ....................................

Site inspected. ...-..........................

Foundation inspected. ......-..................................................

Structure inspected. ...-.--.........

Application for the Construction or Reconstruction of a Dam
Application is hereby made to the State Engineer, Albany, N. Y., in compliance with the provisions of Chapter

LXV of the Consolidated L.;'x and Chapter 647, Laws of xgix, Section 22 as amended, for the approval of specifi-

cations and detailed plans, marked...................................................on . n ........... .... p. s m a.e ... ..... . ......................... ................................ ....................................... ............................................

herewith submrtted for the of a dam located as stated below. All provisions of law will be

complied with in the erection of the proposed dam.

z. The dam will be on ......................... branch of .............. .................. .............. in the town

Of. .................................................................... County of ............................................................................................

and ......................................................... ...............
(Oive amet dwtan and duwct"a (rn & ei-kuown bud6 .. d Yiaae. main cros-roade or mouth of a stream)

2. The n e and address of the owner is- -. .............................................. ........................................................

3. The dam will be used for ............................................-.... .-.....................................................................

4. Will any part of the dam be built upon or its pond flood any State lands? ...............................

S. The watershed at the proposed dam draining into the pond to be formed thereby is ...............................

square miles.

6. The proposed dam will have a pond area at the spillcrest elevation of ........................................................ acres• . 1 ' ., j

and will impound .................. ............ cubic feet of water.

7. The lowest part of the natural shore of the pond is ............... ! ..................... feet vertically above the spillcrest,

and everywhere else the shore will be at least..................... feet above the spillcrest.

8. The maximum known flow of the stream at the dam site was ...... cubic feet per second on ...................

9. State if any damage to life or to any buildings, roads or otler property could be caused by any possible

faiure of the proposed dam_............ . .... ......... ... . ........................... ~.....t~~lure~~ .ft e po o e a .......... _ _ _. ....... .......... ........... ........ ...............................................................

zo. The natural material of the bed on which the propo.sed dam will rest is (clay, sand, gravel, boulders, granite,

sl lc, slate, limestone, etc.) .----------....................................... ...... ......... ................................

5-3
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II

.. . ..... . .... 1--. -- -. -.... . .......*----

(Date) (A ,prwt i. mning for Aplicant s1 bo.i t te i : t~tle Ar .uthatity).
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'*.=.-IO1O (6.274,9)

STKrE OF NEW YORK

DEPARTMENT OF

$tate E.ngineer aun .0aruquir
ALBANY• i , ...... .... .~ ~ ~ ~ ~ ~ ~~.. ............ .... .................. o......... .w.~. ..v......oo,,

,po, o .J 7 i..................................... ............... Da, No . .... 0.a ..................leceivDarn No..................... atersbed

Disposition. - ------------------------------------ Serial No ....4 313.

3ite inspected. ........................................................................

Foundation inspected. .......................................... ..... ....

Structure inspected. ................................................

Application for the Construction or Reconstruction of a Dam

Application is hereby made to the State Engineer, Albany, N. Y., in compliance with the provisions of Chapter

LXV of the Consolidated Laws and Chapter 647, Laws of 1g zx, Section 22 as amended, for the approval of specifi-

cations and detailed plans, marked ........... ... . .................

. ... .. .. .. . .... ....................... ....... . . . ..................... . .

herewith submitted for the I e truction of a dam located as stated below. All provisions of law will be

complied with in the erection of the proposed dam.

z. Th dam will be on ........ ..........b~e .........f.. 6 C....... in the towno f ... .. C o .... .... .. .... O f.. ..... ........ . .L .. .......... ...... .... ................ .. ... .. ... .. ..
of , County of ""  -

(Gi v exact distance 6ad direction froR a wei-known bridge, dam, village, main crosa-roada Er mouth of a stream)

2. The name and address of the owner is . _.S .177 t a- . .. g1..

3. T he darn w ill be used for. ... ..... ... . ......... ...........................................................................................

4. Will any part of the dam be built upon or its pond flood any State lands? ...

S. The watershed at the proposed dam draining into the pond to be formed thereby is .

quare miles.I

6. The proposed dam will have a pond area at the spillcrest elevation of ... d .......... .... acres
sA

and will impound ................... cubic feet of wat r.

7. The lowest part of the natural shore of theond.s .... feet vertically above the spillcrest,

and everywhere else the shore will be at least... ....... feet above the spillcrest.

8. The maximum known flow of the stream at the dam site was ............... cubic feet per second on .... ....................
(Date)

9. State if any damage to life or to any buildings, roads or other property could be caused by any possible

failure of the proposed dam ............ ...... ...... ........ . ................... i ..........................................................

............................................................................. -.................................................................................................................

zo. The natural maturial of the bcl on which the proposed dam will rest is (clay, sand, gravel, boulders, granite,

shale, slate, lim estone, etc.)...."...... ..... ..... /v ..................................................................................

-;5



i x. The material of the right bank, in the direction with the current, is...... .. ; at the spilicrcst eleva-

tion this matrial has a top slope of ................ inches vertical to a foot horizontal on the center line of the dam. a

vertical thickntc:; i at this clevation of ................ feet, and the top sur1ice extends fir a vertical height of ............... feet

above the spillerest.

x2. The material of the left bank is ...... 44 ......... ; has a top slope of ................ inches to a foot horizontal,

a thickness of ................... feet, and a height of ............... feet.

13. State the character of the bed and the banks in respect to the hardness, perviousness, water bearing, effect

of exposure to air and to water, uniformity, etc. .......................................................................... ......

...................... . ....................................... . .......... .................. ..... . .....-..................... ....

14. If the bed is in layers, are the layers horizontal or inclined? .................................. If inclined what is the

direction of the slope relative to the center line of the dam and the inches vertical to a foot horizontal? ..........

iS. What is the thickness of the layers? ......................................................................................

16. Are there any porous seams or fissures? ....-.-..- ...................................................................................

w 7. WASTES. The spillway of the above proposed dam will be._. ... ...... feet long in the clear; the waters
will be held at the right end by a ..... .... . ........... the tp of which will be..-.-:........ feet above the

spillcrest, and have a top width of... I ...... feet;.'and at the left end by &.........ff.( .................. the top

of which will be ...... -... feet above the spillcrest. and have a topwidth of ..... 3 ....... feet.

i8. There will be also for flood discharge a pipe ................ inches in diameter and the bottom will be ..............

feet below the spillcrest, a sluice or gate ................ feet wide in the clear by ............... feet high, and the bottom will

be ................ feet below the spillrest. IVI&4i1 a

£9. APRON. Below the proposed dam there will be an apron built of ...... '. .......................... .....

feet long ........ .....feet wide and .. I ........ feet thick. The downstream side of the apron will have a thickness

of ................ feet for a width of ................ feet.

20. PLANS. Each application for a permit of a dam over 12 feet in height must be accompanied by a location

map and complete working drawings of the proposed structure. Each drawing should have a title giving the parts

shown, the name of the town and county in which the dam site is located, and the name of the owner and of the

engineer.

The location map (U. S. Geological Quadrangle or other map) should show the exact location of the proposed

darn; of buildings below the dam which might be damaged by any failure of the dam; of roads adjacent to or crossing

the stream below the dan, giving the lowest elevation of the roadway above the stream bed and giving the shape,

the height and the width of stream openings; and of any emhankments or steep slopes that any flood could pass over.

Also indicate the character and use made of the ground. j
B-c.



The complete working drawings should give all the dimensions necessary for the calculations of the stability

of the structure, and all the information asked for below under " Sketches." There may be attached to the plans

any written reports, calculations, investigations or opinions that may aid in showing the data and method used by

the designer.

2r. SKrrcHzs. For small and unimportant structures, if plans have not been made, on the bahk sheet of this

application make a sketch to scale for each different cross-section at the highest point; showing the height and the

depth from the surface of the foundation, the bottom width, the top width (for a concrete or masonry spill at i8

inches below the crest), the elevation of the top in reference to the spillcrest, the length of the section, and the

material of which the section is to be constructed. Mark each section with a capital letter. Also sketch a plan;

show the above sections by their top lines, giving the mark and the length of each; the openings by their horizontal

dimensions; and the abutments by their top width and top lengths from the upstream face of the spillcrest and

give the elevation of the top in reference to the spillcrest.

22. ELEvAToNs. Also give the elevations, if possible from the Mean Sea Level, of at least two permanent Bench

Marks; of the spillcrest for any existing dam on the proposed dam site, at the middle and at both ends of the spill;

and of the spillcrest for the above proposed dam.

23. SAMPLES. When so instructed, send samples of the materials to be used in the construction of the proposed

dam, using shipping tags which will be furnished. For sand one-half a cubic foot is desired; for cement, three pints:

and for the natural bed, twenty cubic inches.

24. INSPECTION. State how inspection is to be provided for during construction .. ..

-------- .- ---. --"'' " , ---------- ------ ------ ,--------- ------- - , ----------.... .....----- --------
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Februairy 1, 1923. z
~Lf~455. ODogatchie,

Ron. remn r. Oarliele,

IDe'r !3r:

lla have roocivod yonr letter o?' avinurlry 29th,unoloein-,
a eoond :anplicato Ior thto oontitruction of a dar. '.:nown on oar

reooras au !Joe 463, Us-tegatunie -aterahed,

The damn will be on a tribuary tO Pleqsrint creeh, w'hich
tributary orosued tho oourity road to ihuladelphin and Uitwverp at
a diutne of 1/2 rdio northeaiet from~ i.e.rit:7vifle foutr corners,
an~d ths damn will be 700 feet above the crossing.

' s the area drninin., into the nor'id to be fort-ed b-t t-si
71-b" above the natura~l bed of the atenn: re Tprobn1bl., th-: d~-
doe,, noti~tu1 l,CO,0O)UO -Jt: of -!!aler, o~cA ns yout~t ta
the appliontion received on Jnruinry 5th, thnt no ponalbi)1 friliure
of tepropoced daecould doany dang olife, or to buildinge,
roade, or other ro,)rty, t:h3re-oro. In jair JAd~n i,.%. not
necessary to preacribe any cor'idtiono for onfefrunrding life nnd
property sigainut danger thor1'rox, 1 nd ineofs'r )a the n-ttrer con-
corns the jurisdictlon oanftsrred uipon this office by %plhpm'ter LXV
*-f1 the !Con3olide'tted LJm18 and lrTapter 6~47 oC tine !.Rvs of '.'l,

.,.Section 22, 7ou many comuplete the worli described In the tvo applioa-

7h.s innovrA.ihl not brn deeil 41 frlcrn -lion

of rortfrteither 1,;U1lio r pL-Irto, In onrii ut the

reenl rernent of A~rticole Ui of the Conservation Law relatinr! to
wate suply.Very truly yours,,

' __



A'SUANSS*r^ MADOAL otT r N rw YonK DIVISION OF FISH ANO GAME

A..

. 0 Plac eo J.. GLB JO US .. %T.fn

Han. D---i:ht 3. Ta~u,

Alb13fl-, U. I.
Dear Sir:-

i am~ iireoted by ma, or.3r readonaldI
to aco-m;2 edge recpipt of -.7oxr letter o~f p'bruarc",
0n mdrse.t i~taking inquiz.; a t.~~:hte
id bddeSe 2 to him, by sr e~ar -ibnhd " e r

the Coi~i:.v111, rec'ttire a fik-3viay in a cim rfl t~c h

1r. Y., on a tributnrj ti ~ reek.

In reply- we vxali 011~ :'4ai.t the
Zommtissior. rill not reouire the plnztir_ of l f5.I L-'-
in til. 1sinn! at the presisoit 'i:.e , rc-servingc t he r ~t
however, to '-ive fT ish* Vrzy p2poed In the cian ir. the
future if vo believe it neceona:;.

7ery'.-- 0u.,

ri-naJ 13.~. on,. s -j 1;er
'~3,7

y of '3



February 2, 1923.

Dam No, 455, Oswegatohle
Wat er shed.

Bon. Alexander lacdoIald,
Conservation Commissioner,
Alban', 1. v.

Dear 3ir:

lir. Frank Hibbard of atertorm, I. "., wishes to erect

a oonorete dam approximately 8 feet high, which will be on a

tributary to Pleasant creok, which tributary crooes the county

road from Leraveville to Philadelphia .nd at a distance 1/2 mile

northeqst from Lerasville four corners. The drm will be 700 ft.

above the orosaing.and its location is shown on U. So G. S. Oheet

No, 68. Will thi3 dam require a fishway?

Very truly yours,

*eeee 0*@S *eeg

- e t-sat ng-ner.
* I



~t

Joh1 1.n N. Q!srt nttrt,.. Jan. 29, 1923.

If

R o n , D wi g h t B . L a )u , -------State Engineer's Office, *..... ......

Albany, J. Y.

Dam No. 455, Oswegatchie-LeRasville.

Dear Sir:-

I have your favor of January 5th acknowledging

receipt of my letter of January 4th, concernint the construction

of a dam half a mile northeast of LeRaysville Four Corners, and

in accordance with your request I am returning you the application

WhichA sent pet with the sketch on the back thereof, and which I

trust will give jou the information you desire. This sketch

should be attached to the other applioation "'.hich I sent you in

my latter of January 4th, and that contained the other information.

As I understand, you grant the licenses in connection

with these matters, and as I wrote you before, this is a very

small dam and could possibly result in no damages, and I am

simply doing the work for an old friend of mine, who is trying

to establish a trout pond.

Yours very truly,

J NO/B
Enol.

.3-/3



Damt Po. 455,Onvegatahle,

Ron J b 1 .Carli ile,

Dear ir:

oonetratinof i i7a-l rortheatut o' I. erft:urille "onxr lorrsr.

On ~o naot~d in~liatln indl~y r.4c the b:-e-taicc erLct

In bootion 21. On the apillway bection bhow a crose ueotion of the

apran with itu width, thio;-ieou Land mterial. &rnd uhow thn aibuitmfn t o r

waah wall At the and of the api11wv.y, givintg itHs hiP~ht andl thlokmeem.

Aiao u*:e:!q the ._'vmtIori oft the unaO~s :)- the a.7 with crncti at~oyr ')-c

b ~a, Ivinri the. de-pth ji wi&."h exo &v.tct Into *%hu~ L'.d -it tihe

pln outline tho ".pron, giving itb 1trigth.

Very truly youru,

- a btate tniineor.

.~no~os-14



alia tcrtn,41. Jan. 4, 192.

Proposed dam at AIalc-M

Leraysville and
"vans MLills.

Ron. D. B. LsDue,

State Engineer & Surveyor,

Albany, N. Y.

Dear Sir: :-

In reference to proposed matter, I have the

favor of your office of December 28th, askin us to fll

out an application blank in connection with the construction

of a dam by Mr. Frank Hibbard.

I am returning the U. S. Geological Survey sheet

and questionairre filled out.

You will notice this is a very small matter, and

one that could possibly affect no one. If there is any

further information about the matter, kindly take it up

with me and I will be glad to give you any further details

you may want.

Yours very truly,

JIC/B
Enol.

L- L



Pon. John c* narI alea

*ntot'.o r, 1'.Y.

Dcar Ar:

:r. t'r-rk 7111 .rA of * t- rto r i Th-e F to -,ttrLA a ar e rv

. e riyv! c F-ra"r iii 'r A?3: J,' I.~ A . c~

locntic'r. of' I. e dUwIO *.ke oe&1a of VrY t: "p Oive '10c& to 120e

Uirdly fill out one of V~ v 6YrCl.)L'c. %-.1ictiors "r.d
stb-1 I : t I : Ice * r cvv1o 2*~r, 4' r *~~s
cr recruc-tted irder .'ectior I o-' t?'c a.vletzlir, 'r, or the

r id th, iVirAO're - -t Yv-itai Aa1 I r. T- e t' rt of. wft.:1t-

I - o r4e t cn 't I.e cle~ptior of 1r,- "i d sof t)'a #L d m -.i Lt c o, e

irto t1le nar'ks. Or it f r'-ir are drawnD, 'there -LhO..ld ue
L.1idC t i or i rit AerL Lo -LiLi% dcpirti.fr L, ofc~1 hd vill

#r, 1*L-rrci i . r r cct titi *h -v1

8tHrr. v- y trr.. l

!ncl j.ure a



.aIttrttu., .I. Dec. 26, 1922.

Alexander Rice I'ocim. Esq.,
State conservation Commission,

Albany, N. Y.

My dear Mr. Morim:-

Mr. 1'rank Hibbard of this city is the owner of a small pond
between Leraysville and Evans Mills in this county, and in order to
make a trout preserve he has put in a small piece of concrete where
there was an old crib dam, and the pond altogether is about an acre
and a quarter and the water is about seven feet deep.

He called to see me today, and said that he had been informed
that some inspectors, probably from your department, had been up there
and stated that he had no right to erect this dam without the approval
of your department.

I have known Mr. Hibbard a long while, and he certainly did not
intend to do anything contrary to the rules of your department, and of
course knew nothing about the law itself. He does not intend to
create any power at that place, and I am enclosing you a photosruph
that shows just what work he has done. Possibly he ought to file
some kind of an applicatiun with you and have somebody come ut, and
if you will let me know just what course he ought to pursue he will
be glad to comply with any of your regulations. You can write me

direct and I will take it up with him.

There was an old crib dam for years at this place but it

went out about six or seven years ago, and the old crib dam has
been there for over one hundred years. you wiil see by the
photograph that it is a very small matter, but he wants o: course

to comply with any regulations necessary.

Yours very truly,

Enol.
"I

III I l I " " ... . I . . .. : " _ . .. - - -7



APPENDIX C

HYDROLOGIC AND HYDRAULIC COMPUTATIONS
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1,,IURE 3: Headwater Depth for Concrete Box Culverts With Inlet Control
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Table 9-1 Discharge Coefficients for Broad Crested Weirs"

Cross section Upstream head h {m]
-~~~ Is___ __ 030 045 06 0 075 20 01Figure ---

*1 161 Js 1.99

• L-0 2

2 1.60 1.80 790

I 58 1 75 I 79

- 0.4

4 -! -- 1 1 53 1.64 177

.8 .04 6 41216

. 02

7 > o , 165 ISO 200
-,0o4

8 0.- 0.

9 i
1  

2'179 196 1,97 199 202

10 16 194 1 92 16 91 92 19

212 210 208 208 206 204 200

2 16 B 96 2.01 2.04 209 2.05 205

13 3 196 196 196 1 96 196

-- 02

74 6 186 1 86 1 86 1 86

S015

I5 0 t81 200

18 2,0 235

-_ _  
757 173 1 8 82 :1 .83

18 144 1 46 1757 756 99 7 76 1 84

-b 19 1 43 7 47 7 45 1 46 1 47 1 46 1 48 7 59

01,48 145 144 144

* 71 - 756 160 765 770 1 184 192

22 - - 083

7 1 n5o 156 ar55 i me T t55 1 5u r 54

23 2 13 2 1 213 3

'tAll dimensions are in meters. Tabulated values represent metric
.juation 1 weir coefficients.

A '
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224 Flow through Hydraulic Structures

allowable headwater elevation. The major discharge. In this case, the pipe is always

components of a culvert are its inlet, the only partly full although the headwater
culvert pipe barrel itself, and its outlet may exceed the top of the pipe entrance
with the exit energy dissipator. if any. and hence the flow enters the pipe under
Each of these components have a definite pressure. Figure 9.21 shows a typical

discharge delivery capacity. The compo- nomograph by which the discharge Q
nent having the least discharge delivery could he determined for a culvert of D
capacity will control the hydraulic perfor- diameter under a headwater depth HW
mance of the whole structure. The nomograph is for a square-edged en-

One speaks of inlet control if, under trance in a headwall. Similar nomographs

given circumstances, the discharge of a are found in governmental and trade liter-
culvert is dependent only on the head- ature for many other entrance conditions.

wat~er at thetentrance, the Short culverts with relatively negligible
size of the pipe, and the ,eQmetry of the tailwater elevations almost always oper-

entrance. With the inlet controlling the ate under inlet control. Outlet control oc-

flow. the §= ,, I th, and ro.UXWXs of curs when the discharge is dependent on

the culvert pipe does not influence the all hydraulic variables of the structure.

168 5 5

15 5,0
144 4000 4b

132 300(0 . 40

1 )0 2000

1 08 - 0

96 O0
800

500012400 ..> " 2 0L

24 60'0 4<1

8 08

60
:-

3

2

8 00-

,06

t FIG;JRF '.21 Typical nornograph for inlet controlled culvert design. to) Square-
,,.: ll~~~~~~j cdgedl.h cnilrance. From ,Hiaintandbookl M.if( "on'rctc ('uhert Pipe Hydrajulic.

l'ortlan Cement v -ci. t.n..l.4.
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IAI ST JANES LAKE DAN
AZ NEC-18
A3 PNF-DAN OVERTOPPING ANALYSIS
B 91 1 9 0 9 1 9 4
81 5
J 1 6 1
Ji .Z .4 .5 .6 .8 1.9
K I 1 I I I # I
KI SUB AREA I RUNOFF - CLARK METHOD

N 1 6 .778 6 5.14 9 0 1
P 9 18.5 111 123 133 142
T 1 1 0 0 0 0 1 1.1
v I I

1 z 2 1
K 1 2 1 9 0 1 1
KI CHANNEL ROUTE THRU AREA Z
I 1 1 1 1 1
TI 1 II 1 II II -1

16 .18 .04 .68 525 559 2406 .014
17 199 559 150 549 189 540 299 525 220 525
Y7 249 549 566 545 6ff 551
K 9 Z I 1 6 6 1
KI SUB AREA 2 RUNOFF
N 1 I .865 6 5.14 9 0 9
P 6 18.5 111 123 133 14Z
T 9 9 9 6 0 9 1 9.1
V 6.66 1.66
1 1.3 1.3 1
K 2 2
K 1 4 6 9 6 9
Kf CHANiEL ROUTE THRU AREA 3
Y I I I I I

TI 1 I 1 6 6 1 -1
T6 .98 .04 .68 516 541 4296 .006

Y7 11 546 259 531 350 529 499 511 4Z9 519
Y7 619 529 759 531 1956 541
K 9 3 9 , 6 6 1
KI SUB AREA 3 RUNOFF
N 1 9 1.618 9 5.14 9 II I 
P 9 18.5 111 123 133 142
T I 1 9 9 9 9 1 9.1
V .8Z .82
1 3.Z 3.2 1
K 6 5 f 9 0 9 1
KI SUB AREA 5 RUNOFF
N I .73Z 6 5.14 9 9 9 1
P 9 18.5 111 1Z3 133 142
T I I I 9 1 1 6.1
V .94 .94
I 1.5 1.5 1 A
K 1 4 9 1 1 1 1
KI CHANNEL ROUTE THRU AREA 4
1 fI I f I I

11 1 9 9 9 9 9 -1

Y6 .68 .14 .98 567 531 4510 .OZ6
17 1f# 539 209 529 261 515 309 597 329 517
T7 360 515 4H9 529 599 539
K I 4 9 I 9 9 1
KI SUB AREA 4 RUNOFF
N 1 9 1.144 1 5.14 9 9 9
P 9 18.5 111 123 133 142
T I I I I I I 1 9.1



V .94 .94
1 2 2 1
K 4 4
K 1 4 I 9 I 9 1
KI ROUTE THRU ST JAMES LAKE DAN
y 6 9 I 1 1

j T 1 I I I 9 0 -1

14 511 512 513 514 515 516 517 518 519 520

Y4 521 522 523 524 525 526

Y5 0 28 1o 151 185 278 569 1078 1829 2760

T5 3930 5281 6836 8596 30570 12770
iS 9 32.2 50.5 233.5 416.5 599.5
SE 50 513 514 514 524 534

SS 511 8.5 3.2 1.5
SO 517 2.64 1.5 209
K 1 5 0 0 # 0 1

KI CHANNEL ROUTE THRU AREA 6
1 0 9 0 1 1 ;

YI 1 I 9 9 0 0 -1
16 .08 .04 .08 493 5Z 130 .#11
Y7 1f 520 201 510 Z59 501 350 493 371 50

T7 500 501 551 510 650 5Z6
K 0 6 0 0 9 9 1
KI SUB AREA 6 RUNOFF
I 1 I 0.344 9 5.14 0 0 0

P 0 18.5 111 122 133 142
T 0 9 9 9 0 0 1 0.1

V .38 .38
I 1 1 I
K 2 5
K 1 6 0 9 9 0 1
KI ROUTE THRU CULVERT BELOW DAN
Y 0 8 0 t I.
Y1 I I I I I

Y4 499 50 591 562 593 504 515 506 597 508

14 509 510 511 512 513 514 515 516 517 518

Y5 Z5 70 I0 185 Z50 369 441 50 600 790

i5 869 850 986 1471 2345 368# 5261 7411 9900 12771

K 99
A

FLOOD HYDROGRAPH PACKAGE (HEC-I)

DAN SAFETY VERSION JULY 1978
LAST MODIFICATION 26 FEB 79

#ti*O*t*ittttttI44h4ittttttti4

PREVIEW OF SEQUENCE OF STREAM NETWORK CALCULATIONS

RUNOFF HYDROGRAPH AT 1
ROUTE HYDROGRAPH TO 2

RUNOFF HYDROGRAPH AT 2
COMBINE 2 HYDROGRAPHS AT z
ROUTE HYDROGRAPH TO 4
RUNOFF HYDROGRAPH AT 3
RUNOFF HYDROGRAPH AT 5
ROUTE HYDROGRAPH TO 4

RUNOFF HYDROGRAPH AT 4
COMBINE 4 HtDROGRAPHS AT 4

ROUTE HYDROGRAPH TO 4
ROUTE HYDROGRAPH TO 5
RUNOFF HYDROGRAPH AT 6
COMINE 2 HYDROGRAPHS AT 5
ROUTE HYDROGRAPH TO 6
END OF NETMORK



FLOOD HYDROGRAPH PACKAGE (NEC-I)
BN SAFETY VERSION JULY 1978

LAST MODIFICATION Z6 FEB 79
*'te**oeIeeoeeeos*.nDne*.*eti

RUN DATE# 7915/23.
TINE# 19.35.59.

ST JANES LAKE DAN
NEC- 1DB
PMF-DAM OVERTOPPING ANALYSIS

JOB SPECIFICATION
No NHR NNIN [DAY [HR ININ METRC IPLT IPRT NSTAN
96 1 0 0 0 I # 6 4 6

JOPER NWT LROPT TRACE
5 6I 6 6

MULTI-PLAN ANALYSES TO BE PERFORMED
NPLAN: I NRTIO= 6 LRTIO= 1

RTIOS= .Z .41 .56 .61 .8I 1.11

SUB-AREA RUNOFF COMPUTATION

SUB AREA 1 RUNOFF - CLARK METHOD

[STAG ICOMP IECON [TAPE JPLT JPRT INANE [STAGE [IAUTO
I 1 0 3 3 3 1 3 6

HYDROGRAPH DATA
IHYDC IUHG TAREA SNAP TRSDA TRSPC RATIO [SNOW [SANE LOCAL

1 6 .78 0. N 5.14 .11 1.011 1 1

PRECIP DATA
SPFE PMS R6 RIZ R24 R48 R72 R96
0.63 18.50 111.01 12.3.1 133.06 142.0 6.66 #.#I

TRSPC COMPUTED BY THE PROGRAM IS .800

LOSS DATA
LROPT STRKR OLTKR RTIOI. ERAIN STRS RTIOK STRTL CNSTL ALSNX RTIMP

S 3.63 3.6 !.16 3.33 0.6 1.3 [.0 .1 1."6 6.3

UNIT HYDROGRAPH DATA
TC: 1.00 R= 1.00 NTA: I

RECESSION DATA
STRT: 2.9f QRCSN: 2.#f RTIOR: 1.60

UNIT HYDROCRAPH 6 END-OF-PERIOD ORDINATES, LAG= .98 HOURS, CP: .53 VOL: 1.06
167. 223. 74. Z5. 8. 3.

I END-OF-PERIOD FLOW
IMO.DA HR.N PERIOD RAIN EICS LOSS CORP g MO.DA HR.MN PERIOD RAIN EXCS LOSS COP 9

SUN Z1.6Z 17.37 3.65 8872.
S534.)( 441.)( 93.1( Z51.Z3)



HYDROGRAPH ROUTING

CHANNEL ROUTE THRU AREA 2

ISTAG ICOMP IECON ITAPE JPLT JPRT INANE ISTAGE IAUTO
2 1 8 I I 8 I 8 #

ROUTING DATA

QLOSS CLOSS AVG IRES ISAME IOPT IPMP LSTR
0.6 #.#of I.9# I I 9 I I

NSTPS NSTDL LAG AISKK X TSK STORA ISPRAT
I # 8 9.08 8.8m 1.i1U -1. 1

NORMAL DEPTH CHANNEL ROUTING
............................

iN() O(2) 0N(3) ELNVT ELMAX RLNTH SEL
.089 .9411 .03ON 525.8 559.1 2408. .864#0

CROSS SECTION COORDINATES--STAtELEVSTAtELEV--ETC
19.0# 558.81 159.10 548.0 181.8. 540.80 218.18 5Z5.01 228.99 525.1

248.09 540.1 580.01 545.09 691.19 559.89

STORAGE 8.01 1.58 3.41 5.49 7.83 10.43 13.28 16.38 19.74 Z3.35
27.22 31.34 37.95 58.46 68.40 91.78 119.62 149.98 182.58 217.63

OUTFLOW 9.88 75.14 Z4Z.88 489.51 813.99 1218.19 1784.87 2277.8Z 2949.75 3697.54
4552.12 5508.42 6754.24 8411.19 19487.41 13173.73 16357.78 2248.74 24718.88 29778.51

STAGE 525.99 526.32 527.63 528.95 536.26 531.58 532.89 534.21 535.53 536.84
538.16 539.47 548.79 542.11 543.42 544.74 546.85 547.37 548.68 559.89

FLOW I.98 75.04 242.80 489.51 813.99 1218.10 1714.87 2277.82 2941.75 3697.54
4552.12 5518.42 6754.24 8411.89 18487.41 13073.73 16357.78 28248.74 24718.88 29778.51

MAXIMUM STAGE IS 528.5

MAXIMUM STAGE IS 531.2

MAXIMUM STAGE IS 53.9

MAXIMUM STAGE IS 531.6

MAXIMUM STAGE IS 532.6

MAXIMUM STAGE IS 533.6



SUB-AREA RUNOFF COMPUTATION

SUB AREA Z RUNOFF

ISTAG ICOMP IECON ITAPE JPLT JPRT INANE ISTAGE [AUTO
2 9 I 9 9 9 1 9 9iz

HYDROGRAPH DATA
IHYDG IUHG TAREA SNAP TRSDA TRSPC RATIO ISON ISAME LOCAL

1 9 .87 0.00 5.14 9.99 0.099 1 1 1

PRECIP DATA
SPFE PMS R6 RI2 R24 R48 R72 R96
9.00 18.51 1116.0 123.90 133.00 142.99 0.99 1.01

TRSPC COMPUTED BY THE PROGRAM IS .8g

LOSS DATA
LROPT STRKR DLTKR RTIOL ERAIN STRKS RTIOK STRTL CNSTL ALSMKX RTIMP

U 9.99 f.i 1.U0 0.99 #.O9 1.U0 1.99 .19 0.00 0.99

UNIT HYDROCRAPH DATA
TC= .66 R= .66 NTA= U

RECESSION DATA
STRTQ: 1.39 QRCSN= 1.30 RTIOR= 1.9

UNIT HYDROCRAPH 4 END-OF-PERIOD ORDINATESo LAG= .86 HOURS, CP= .52 VOL= 1.99
249. 274. 38. 5.

9 END-OF-PERIOD FLOW
MO.DA HR.MN PERIOD RAIN EXCS LOSS COMP 9 MO.DA HR.MN PERIOD RAIN EXCS LOSS COMP 0

SUM Z.92 17.37 3.65 9768.
534.)( 441.)( 93.)( 276.69)

COMBINE HYDROGRAPHS
ISTAG ICOMP IECON ITAPE JPLT JPRT INANE ISTAGE IAUTO

2 z 0 9 U 1 f I I

,-a-l

,' '- " ,"-.
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HYOGRAPII ROUTING

CHANNEL NOUTE THRU AREA 3

ISTAG ICONP IECON ITAPE JPLT JPRT INANE ISTAGE IAUTO
4 1 I I I f I I I

ROUTING DATA
GLOSS CLOSS AVG IRES ISANE IOPT IPNP LSTR

I.1 I.I01 1.00 1 1 I I I

NSTPS NSTDL LAC AMSKK X TSK STORA ISPRAT
1 I I 0.111 9.m9 l.1 -1. I

NORNAL DEPTH CHANNEL ROUTING

8N(1) 8N(2) QN(3) ELNVT ELNAX RLNTH SEL
.100 .141 .18H 511.1 541 4211. .19611

CROSS SECTION COORDINATES--STAvELEVSTAiELEV--ETC
111.11 54.1 259.0f 530.90 35.l1l 521.11 411.01 51f.11 421.1f 511.11
601.1 521.1 756.09 530.9 I1i51.li 541.10

STORAGE 1." 5.81 17.15 34.11 56.41 84.33 117.79 156.87 211.95 253.13
319.12 373.22 442.32 517.71 6#2.84 698.81 815.56 923.15 1151.55 1199.77

OUTFLON 1.11 181.42 791.36 1984.88 3998.38 6691.62 11456.18 16191.25 23396.45 31755.25
41468.31 52476.77 64812.95 78375.03 93217.17 19718.25 127955.86 148934.05 17927.56 194121.17

STAGE 519.99 511.58 513.16 514.74 516.32 517.89 519.47 521.95 522.63 524.1
525.79 527.37 528.95 531.53 532.11 533.68 535.26 536.84 538.42 54.11

FLO 9.11 181.42 799.36 1984.88 3918.38 6691.62 19456.18 16991.25 23316.45 31755.25
41468.39 52476.77 64812.95 78375.93 93297.27 119718.25 127955.86 148934.15 171127.56 194#21.17

NAIIMUN STAGE IS 513.3

MAXIMUM STAGE IS 514.4

MAXINUM STAGE IS 514.9

MAIINUI STAGE IS 515.3

MAXIMUM STAGE IS 516.9

NAIINUN STAGE IS P 516.6

:4. A "Ad



SUB-AREA RUNOFF CONPUTAT ION

SUE AREA 3 RUNOFF

ISTAG ICONP IECON ITAPE JPLT JPRT INANE ISTAGE IAUTO
3 6 0 6 6 6 1 0

HYDROGRAPH DATA
IHYDC IUHC TMREA SNAP TRSDA TRSPC RATIO ISNOII ISANE LOCAL

1 1.62 0.06 5.14 6.16 l0.l 1 1

PRECIP DATA
SPFE PHS R6 RIZ RZ4 R48 R72 R96
1.00 t8.5# 111.00 123.0 133.61 142.11 U.H 1.01

TRSPC CONIPUTED BY THE PROCRAN IS .800

LOSS DATA
LROPT STRKR DLTKR RTIOL ERAIN STRKS RTIOI( STRTL CNSTL ALSHI RTIII'

I .N UN 1.16 6IN @.a 1.16 1.10 .10 6.66 f."

UNIT HYDROGRAPH DATA
TC: .82 R: .82 NTAz I

RECESSION DATA
STRTQz 3.21 QRCSN:- 3.29 RTIORz 1.6

UNIT HYDROCRAPH 5 END-OF-PERIOD ORDINATES# LAG= .92 HOURSt CP: .53 VOL:x I.0
395. 491. 119. Z9. 7.

6 END-OF-PERIOD FLOM
NO.DA HR.NN PERIOD RAIN EICS LOSS CONP 9 NO.DA HR.NN PERIOD RAIN EICS LOSS CORP 9

SUN 21.62 17.37 3.65 18360.
C534.)( 441.)( 93.)( 519.90)

e- Z



SUE-AREA RUNOFF CONPUTATION

SUi AREA 5 RUNOFF

ISTAG ICOIP IECOI ITAPE JPLT JPRT IMNE ISTAGE IAUTO
5 1 f 1 0 1 1 6 6

HYDROGRIPH DATA
IHYDG IUHC TAREA SNAP TRSDA TRSPC RATIO ISNOM ISANE LOCAL

1 6 .73 6.00 5.14 0.60 6.000 1 1 1

PRECIP DATA
SPFE PHS R6 RI2 RZ4 R48 R72 R96
6.00 18.51 111.ll 123. I 133.00 142.1 0.00 6.0

TRSPC CONPUTED BY THE PROGRAN IS .SO

LOSS DATA
LROPT STRKR DLTKR RTIOL ERAIN STRKS RTIOK STRTL CNSTL ALSNX RTINP

6 6.66 6.6 1.66 6.66 6.66 1.6 1.66 .16 I.66 0.00

UNIT HYDROGRAPH DATA
TC: .94 R: .94 NTA: I

RECESSION DATA
STRTQ: 1.50 RCSN= 1.56 RTIOR: 1.90

UNIT HYDROGRAPH 6 END-OF-PERIOD ORDINATES LAG: .96 HOURSt CP: .53 VOL: I.66
164. 214. 65. Z. 6. 2.

6 END-OF-PERIOD FLON
NO.DA HR.N PERIOD RAIN EXCS LOSS CONP 0 MO.DA HR.N PERIOD RAIN EICS LOSS CORP 0

SUN 21.62 17.37 3.65 835Z.
534( 441.)( 93.)( Z36.56)

t.
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HYDROGRAPH ROUTING

CHNNEL ROUTE THR AREA 4

ISTAG ICONP IECON ITAPE JPLT JPRT INANE ISTACE IAUTO
4 1 1 I I 9 1 0 I

ROUTING DATA
GLOSS CLOSS AVG. IRES ISANE IOPT IPI LSTR

1.l 0.Iff II I I I I I

NSTPS NSTDL LAC ANSKK I TSK STORA ISPIAT
1 0 I.I00 6.01 1.1ff -1. 1

NONAL DEPTH CHANNEL ROUTING

N(1) N(2) N(3) ELNVT ELNAX RLNTH SEL
.000 .040 J8N 517.1 53f.0 4566. 67Al6

CROSS SECTION COORDINATES--STAtELEVYSTAtELEV--ETC
100.U 530.00 Z.60 520.01 260.00 515.10 301.00 567.0 32.00 507.00
361.11 515.00 400.16 520.00 500.11 530.0

STORAGE #.0l 3.26 8.03 14.32 22.11 31.43 42.26 54.71 69.9z so. 5
119.41 133.69 161.01 191.35 224.72 261.12 300.54 343.01 308.48 436.98

OUTFLOM #.0 186.26 675.21 1504.24 2725.15 4389.01 6544.93 949.55 13477.32 19146.79
23555.49 29745.89 36759.61 44634.26 53406.31 63111.75 73785.95 85463.70 9179.19 111966.17

STAGE 507.00 5M8.21 509.42 510.63 511.84 513.05 514.26 515.47 516.68 517.89
519.11 520.32 521.53 522.74 523.95 525.16 526.37 527.58 528.79 536.00

FLOW 1.0 186.26 675.21 154.24 2725.15 4389.01 6544.93 9499.55 13477.32 18146.79
23555.49 29745.89 36759.61 44634.26 5306.31 63111.75 73785.95 85443.70 98179.19 111966.07

NAIINUN STAGE IS 508.7

NAItNIN STAGE IS 569.6

NAIINUN STAGE IS 509.8

NAIION STAGE IS 510.1

NAIINUN STAGE IS 510.7

MIMUN STAGE IS 511.1

, , 'i



SUB-AREA RUOWF CONFUTAT ION

SO AREA 4RHUFF

ISTAS ICONP IECON ITMPE JPLT JPRT INANE ISTACE IAUTO
4 1 1 1 0 0 1 6

HIDROCRAPH DATA
IHTDC IUHC TMREA SNAP TRSDA TRSPC RATIO ISUAN ISANE LOCAL

1 6 1.14 0.60 5.14 1.00 #Of I I I

PRECIP DATA
SPFE PNS R6 R1Z R24 R48 R72 R%6
0.00 18.50 111.00 123.66 133.01 142.00 1.0 1.00

TRSPC COIPUTED BY THE PROCRAN IS .810

LOSS DATA
IROPT STRlKR DLTKR RTIOL ERAIN STECS RTIOK STRTL CNSTL AINI ATIUP

1.00 1.66 1.K4 00 1.11 1.1K .I II .11 U.KO I.00

UNIT HYDROCRAPH DATA
TC: .94 Rm .94 NTA: 0

RECESSION DATA
STRTS: 2.0 SRCSNm 2.09 RTIOR: 1.00

UNIT HYDROCRAPH 6 END-OF-PERIOD ORDINATES9 LAGz: .96 HOUIRSv CPz .53 VL=N 1.00
256. 334. 112. 31. to. 3.

END-OF-PERIOD FLOM
NO.DA HR.NN PERIOD RAIN EICS LOSS CONPS9 NO.DA HR.NN PERIOD RAIN EICS LOSS COUPSQ

SUR 21.62 17.37 3.65 12971.
534.1( 441.)( 93.)( 367.36)

Off ff Of 4*H#ffff0*4400

CONDINE HYDROGRAPHS
ISTAG ICOIP IECON ITAPE JPLT JPRT INANE ISTAGE INITO

4 4 1 6 1 1 1 1



HYDROGRAPH ROUTING

ROUTE THRU ST JANES LAKE DAN

ISTAG ICONP IECON ITAPE JPLT JPRT INANE ISTAGE IAUTO
4 1 1 1 1 1 1 1 1

ROUTING DATA
GLOSS CLOSS AVG IRES ISANE IOPT IPHP LSTR

6.6 #.No 6.66 1 1 1 1 1

NSTPS NSTDL LAG ANSKK I TSK STORA ISPRAT
1 6 6 6,gM 6.666 6.66 -1. 6

STAGE 511.n6 512.11 513.00 514.00 515.66 516.6 5 17.66 518.6 511.N sz.
521.n6 522.6N 523.66 524.66 525."6 5Z6.06

FLOM 6.6 Z8.00 111.10 151.#6 185.66 278.16 569.66 1678.ff 1829.06 2769.66
3931.66 5286.66 6836.0 8590.6 16576.66 12776.X6

CAPACITY- 6. 32. 51. Z34. 417. 6N.

ELEVATION: 5o. 503. 5#4. 514. 524. 534.

CREL SPIID COON EIPM ELEYL COWL CAREA EXPL
511.1 8.5 3.2 1.5 0.6 6.6 6.6 6.6

DAN DATA
TOPEL COGD EXPO DANUID
517.1 2.6 1.5 266.

PEAK OUTFLON IS 3681. AT TINE 41.6 HOURS

PEAK OUTFLOM IS 5453. AT TINE 41.H HOURS

PEAK OUTFLOM IS 7146. AT TINE 41.66 HOURS

PEAK OUTFLON IS 8383. AT TIME 41.06 HOURS

PEAK OUTFLOM IS 16962. AT TINE 41.66 HOURS

PEAK OUTFLOU IS 13761. AT TINE 41.66 HOURS

.e.

6-3

, .'37



HTEOC lh ROUTING

CHANNEL ROUTE THRU AREA 6

ISTAO ICONP IECON ITAPE JPLT JPRT INANE ISTAGE IAUTO
5 1 6 I I I 1 I I

ROUTING DATA
LOSS CLOSS AVG IRES ISANE IOPT IPNP LSTR
i.I I.lU I.ee 1 1 1 1

NSTPS NSTDL LAG MSKK I TSK STORA ISPRAT
I I 6 6.lf f 1. 0 MW -1. I

NORNAL DEPTH CHANNEL ROUTING

0N(1) GN(Z) W(3) ELNYT ELNAX RLNTH SEL
.6M8 .I4II .lJUN 493.0 526.6 13ff. .611MI

CROSS SECTION COORDINATES--STAELEYiSTAELEV--ETC
16.N 5210f 20f.I0 510.f 259.f 59I.06 350.06 493.66 371.ff 566.11
56f.M 5M6.0 556.66 51.0f 65.f 526.06

STORAGE I.66 .52 2.17 4.65 8.27 13.32 24.27 35.82 47.97 61.73
74.09 88.05 112.62 118.11 134.81 152.70 171.81 192.1Z 213.64 236.36

OUTFLON 6." 53.42 339.26 1111.8 2153.79 Z556.30 6862.26 12616.93 19846.12 28427.18
38392.21 49435.38 61791.99 75181.19 89898.13 165954.09 123365.34 142153.98 162349.48 183951.76

STAGE 493.N 494.42 495.84 497.26 498.68 510.11 501.53 512.95 514.37 595.79
597.21 568.63 516.65 511.47 512.89 514.32 515.74 517.16 518.58 526.66

FLS 6.66 53.42 339.21 I66.6f8 2153.79 2556.36 6862.26 12616.93 19846.62 28427.10
3832.21 49435.38 61791.99 75181.19 89898.13 165954.19 123365.34 142153.08 162346.48 183951.76

NAIINUN STAGE IS 5M.2

MIIN STAGE IS 561.1

NAIINUN STAGE IS 591.5

NAIIIN STAGE IS 501.9

RMIIININ STAGE IS 592.6

NAIINUK STAGE IS 593.2

I..
A 3
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SUB-AREA RUNOFF CONPUTATION

SUB AREA 6 RUNOFF

ISTAG ICONP IECON ITAPE LT JPRT INl ISTAGE IAUTO
6 I i I I i I

HYDROGRAPH DATA
IHTDG IUNG TAREA SNAP TRSDA TRSPC RATIO ISNON ISANE LOCAL

1 I .34 I.U 5.14 1.00 .M I 1 I

PRECIP DATA
SPFE PNS R6 RIZ RZ4 R48 R72 R9&
I.H 18.9 w. 122.11 i.1.0 14Z.t e.00 0.m

TRSPC COMPUTED BY THE PROGRAM IS .80

LOSS DATA
LROPT STRKR DLTKR RTIOL ERAIN STRKS RTIOK STRTL CNSTL ALSHI RTIIP

I 1.11 g.i 1.16 0.11 1.61 1.1O I.69 .10 e. g.00

UNIT HYDROGRAPH DATA
TC: .38 R: .38 NTA: I

RECESSION DATA
STRTO: 1.1N ORCSN: 1.1 RTIOR: 1.00

UNIT HYDROGRAPH Z END-OF-PERIOD ORDINATES LAC: .79 HOURS, CP: .51 VOL= 1.00
111. Ill.

END-OF-PERIOD FLOM
NO.DA HR.MN PERIOD RAIN EICS LOSS CORP O NO.DA HR.NN PERIOD RAIN EICS LOSS CORP 0

SUN Z1.12 17.36 3.66 3942.
534.)( 441.)( 93.)( 111.63)

COMBINE HTDROCRAPHS
ISTAG ICONP IECON ITAPE JPLT JPRT INANE ISTAGE IAUTO
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HYDROGRAPH ROUTING

ROUTE THRU CULVERT BELO 
DAN

ISTAG ICOIP ZECON ITAPE JPLT JPRT INANE ISTACE JAUTO

6 1 I I 1 I I 1 1
ROUTING DATA

LOSS CLOSS AVG IRES ISANE lOPT IPNP LSTR
0.l I.IlI .110 1 1 I I I

NSTPS NSTDL LAG AMSKK X TSK STORA ISPRAT
I I I.III l.M l.10 -1. I

STAGE 499.1N 511.66 511."1 562.05 513.11 554.11 515.1 516.11 517.11 511.19
519.11 51l1f 511.11 512.1 513.1" 514.1N 515.n 516.11 517.11 518.11

FLOM Z5.11 79.99 199.9 185.99 25911. 369.99 440.99 599.99 61.11 71.99
8f.11 85.11# 981.011 1476.6 Z345.11 3680.1 5260.1 7411.91 9911.11 12776.H1

HIN IIWN STAGE IS 516.1

IIAIIMN STAGE IS 512.6

MAIINUN STAGE IS 513.1

UlIIN STAGE IS 513.6

lAIINU STAGE IS 514.4

NAIIINU STAGE IS 515.1
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PEAK FLON ND STORACE (END OF PERIOD) SUMMARY FOR NULTIPLE PLAN-RATIO ECONOMIC COMUTATIONS
FLOS IN CUBIC FEET PER SECOND (CUBIC NETERS PER SECOND)

AREA IN SQUARE NILES (SQUARE KILOMETERS)

RATIOS APPLIED TO FLONS
OPERATION STATION AREA PLAN RATIO 1 RATIO 2 RATIO 3 RATII 4 RATIO 5 RATIO 6

.26 .40 .56 .6# .8U 1.66

HIBROCRAPH AT 1 ;78 1 395. 796. ?88. 1185. 1581. 1975.
1 2.12) ( 11.19)( 22.37)( 27.97)H 33.56)( 44.75)H 55.94)(

ROUTED TO 2 .78 1 405. 818. 1616. 1216. 1614. 2616.
2.12) ( 11.47)( 22.87)( 28.6#)( 34.27)( 45.70)( 57.68)(

HTNROCRAPH AT 2 .87 1 462. 924. 1155. 1386. 1848. 2316.
2.24) ( 13.18)( 26.17)( 32.71)( 39.25)( 52.34)H 65.42)(

2 COMBINED 2 1.64 1 867. 1732. 2165. 2596. 3462. 4326.
4.26) ( 24.55)H 49.14)( 61.31)( 73.52)( 98.63)( 122.51)(

ROUTED TO 4 1.64 1 886. 1766. 2216. 2676. 3556. 4441.
4.26) ( 24.92)( 49.84)( 62.75)( 75.17) 110.52)( 125.73)(

HTNROGRAPH AT 3 1.62 1 847. 1694. 2118. 2542. 3389. 4236.
( 4.19) ( 23.99)( 47.98)1( 59.98)H 71.97)( 95.96)H 119.95)(

HTDROCRAPH AT 5 .73 1 376. 751. 939. 1127. 1563. 1979.
1.961) 1 1.64)( 21.28)( 26.601( 31.92)( 42.56)( 53.261(

ROUTED TO 4 .73 1 384. 775. 967. 1155. 1533. 1928.
1.96) 11.88)1 21.94)( 27.39)H 32.71)( 43.41)( 54.61

HYDROGRAPH AT 4 1.14 1 587. 1174. 1468. 1761. 2349. 2936.
2.96) ( 16.63)H 33.25)( 41.56) 49.88)( 66.511 83.13)H

4 COfBINED 4 5.14 1 2699. 5463. 6769. 8134. 11826. 13546.
( 13.30) ( 76.42)( 153.61)1 191.68)H 236.33)( 366.39)H 383.41)H

ROUTED TO 4 5.14 1 3681. 5453. 7146. 8383. 16962. 13760.
13.36) ( 87.24)H 154.41)H 199.53)H 237.38)( 311.401( 389.63)(

ROUTED TO 5 5.14 1 2945. 5433. 6818. 8276. 11175. 1396.
( 13.36) ( 83.38)H 153.86)H 193.05)H 234.18)( 316.45)( 393.31)1(

HYDROCRAPt4 AT 6 .34 1 189. 378. 472. 567. 756. 945.
( .89) 5.35)H 16.70)H 13.38)1 16.6)1 21.46)( 26.75)(

2 COIINED 5 5.48 1 3136. 5864. 7281. 8826. 11917. 14816.
( 14.26) 88.63)H 164.35)( 216.17)H 249.92)( 337.44)H 419.54)(

ROUTED TO 6 5.48 1 848. 2624. 2528. 3116. 4272. 5421.
...... ( 14.26) 24.12)( 57.3)( "1.39) T.96)1 126.96)1 153.52)(

C.
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PLAN I STATION 2

NAXINUM MAIIMUM TINE
RATIO FLOUCFS STAGEvFT HOURS

.216 465. 528.5 41.89

.41 N8. 536.2 41.8
.5 11l. 531.9 41.8
.60 1218. 531.6 41.N
.80 1614. 532.6 41.1H
I." 2116. 533.6 41.01

PLAN I STATION 4

MAXIMUM MAXINUII TINE
RATIO FLOUCFS STAGE&FT HOURS

.28 880. 513.3 41.N

.41 1760. 514.4 41.8
.56 2216. 514.9 41.66
.66 2676. 515.3 41.NH
.86 3550. 516.6 41.69
1.0 4441. 516.6 41.11

PLAN I STATION 4

MAXIMUM NAXIMUM TINE
RATIO FLOUICFS STAGEFT HOURS

.26 384. 58.7 41.11

.41 775. 569.6 41.89

.5 967. 519.8 41.61
.66 1155. 510.1 41.66
.86 1533. 516.7 41.H9
1.1 1928. 511.1 41.61

SUNARY OF DAN SAFETY ANALYSIS

PLAN I ............... INITIAL VALUE SPILLWAY CREST TOP OF DAN
ELEVATION 516.60 511." 517.06
STORAGE 6. 179. 288.
OUTFLOW R. 8. 41f.

RATIO NAXINUN NAXIIUIJ MAXINUN NAXINUN DURATION TINE OF TINE OF
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE

PNF N.S.ELEV OVER DAN AC-FT CFS HOURS HOURS HOURS

21 519.73 2.73 338. 3681. 5.66 41.8 6.8
.46 521.21 4.21 365. 5453. 6.8 41.66 6.66
.51 522.18 5.68 381. 7146. 8.8 41." 1.8
.60 522.75 5.75 394. 8383. 8.08 41."9 1."
.86 523.96 6.96 416. 16962. 9.8 41.16 6.66

1.0 525.16 8.16 438. 13760. 9.0 41.8 1."

PLAN I STATION 5

MAXINUN MIINUN TINE
RATIO FLONCFS STAGEiFT HOURS
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